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Analysis method of the large landslide occurred behind the Kumano Nachi-Taisha shrine
triggered by Tayphoon Talas 
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The Tayphoon Talas in Septenber 2012 caused the landslide and debris flow behind the Kumano Nachi-Taisha shrine. 
The total amount and peak of rainfall by Typoon Talas were 707 mm and 93 mm/hr, respectively. A large landslide 
occurred at the peak rainfall sround 3 pm September 4 and hit the building of shrine as debris flow. Based on the filed 
investigation and topographical analysis, the landslide with about 30 m wide, 50 m long, 15m depth was collapsed at 
the peak of rainfall event. Our results indicated that the large landslide was simulated by considering the deep 
weathered bedrock conditions. 
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࠸ࡿྍ⬟ᛶࡀ࠶ࡿࠋ㑣ᬛ኱♫ࡢ⫋ဨ࡟ᑐࡍࡿࣄ࢔ࣜࣥࢢ࠿ࡽ 9᭶ 4᪥༗๓ 2᫬༙ࡈࢁ࡟㞾㞵࡟ࡼࡿ೵㟁ࠊ༗
๓ 3᫬ࡈࢁ࡟⿕⅏ࡋࡓ኱♫ቃෆ࡬ࡢἾỈࡢỏ℃ࡀ☜ㄆࡉࢀ࡚࠾ࡾࠊᅵ▼ὶࡢⓎ⏕᫬้ࡣ 9᭶ 4᪥༗๓ 3᫬㐣
ࡂ࡜᥎ᐃࡉࢀࡿࠋ
㸦2㸧 ᩳ㠃ᔂቯࡢᙧ≧࠾ࡼࡧつᶍ
ᔂቯⓎ⏕๓ᚋࡢᆅᙧᅗ࠾ࡼࡧᔂቯᚋࡢ࢜ࣝࢯ⏬ീࢆᅗ 2 ࡟♧ࡍࠋᔂቯ๓ࡢᆅᙧᅗࡣᅜᅵᆅ⌮㝔ࡢ 10m ࣓




ᯒࢆ⾜ࡗࡓࠋᔂቯࡣ 2ࡘࡢᑠࡉ࡞㇂࡟ᣳࡲࢀࡓᛴᓧ࡞ᑿ᰿㒊࡛Ⓨ⏕ࡋ㸦ᅗ 2b㸧ࠊᖜ⣙ 30mࠊ㛗ࡉ 50m⛬ᗘ





































ᅗ 3 ᔂቯᆅࡢ᩿㠃ᅗ㸦ᅗ 2A㸫A’᩿㠃㸧 ᅗ 4 ᔂቯᆅࡢ᩿㠃ᅗ࠾ࡼࡧ᥎ᐃࡍ࡭ࡾ㠃
Horizontal distance (m)


















Pore water pressure (cmH2O)

































⁥ⴠᓴୖ㒊ࡢ㠀ᔂቯᆅ 5 ᆅⅬ㸦ᅗ 2c ࡢ㉥Ⅼ㸧࡟࠾
࠸࡚⡆᫆ືⓗࢥ࣮ࣥ㈏ධヨ㦂ヨ㦂ࢆ⾜࠸ࠊᅵᒙࡢཌࡉ








ᒙ㸦ୖᒙ 1ᒙࠊ୰ᒙ 2ᒙࠊୗᒙ 3ᒙ㸧࡟ศࡅ࡚᥇ྲྀࡋ
ࡓࠋ᥇ྲྀࡋࡓࢧࣥࣉࣝࢆᐇ㦂ᐊ࡟ᣢࡕᖐࡗ࡚ࠊኚỈ఩
㏱Ỉヨ㦂࡟ࡼࡗ࡚㣬࿴㏱Ỉಀᩘ sK ࢆィ ࡋࡓࠋࡑࡢ⤖ᯝࠊ⾲ᒙ㸸 sK = 4.010
-6 cm/sࠊ୰ᒙ㸸 sK = 1.810
-6














ࡇࡇ࡛ࠊ eS 㸸᭷ຠ㣬࿴ᗘࠊ s 㸸㣬࿴య✚ྵỈ⋡ [cm3/cm3]ࠊ r 㸸ṧ␃య✚ྵỈ⋡ [cm3/cm3]ࠊ m 㸸࣓ࢪ࢔
ࣥᏍ㝽ᚄ࡟ᑐᛂࡍࡿᅽຊỈ㢌 [cm]ࠊ  㸸Ꮝ㝽ᚄศᕸࢆ⾲ࢃࡍ↓ḟඖࣃ࣓࣮ࣛࢱࠊ sK 㸸ᅵᒙࡢ㣬࿴㏱Ỉಀ
ᩘ [cm/sec]ࠊQ㸸వṇつศᕸ㛵ᩘ࡛࠶ࡿࠋ






                      
ࡇࡇ࡛ࠊࢫࣛ࢖ࢫ㹧࡟ᑐࡋ࡚ࠊ iu 㸸ṇࡢ㛫㝽Ỉᅽ㸦N/cm2㸧ࠊ iW 㸸㔜㔞㸦N㸧ࠊ ib 㸸Ỉᖹᖜ㸦cm㸧ࠊ
i 㸸ࡍ࡭ࡾ㠃ゅᗘ㸧ࠊ i 㸸ෆ㒊ᦶ᧿ゅ㸦°㸧ࠊ ic 㸸⢓╔ຊ㸦N/cm2㸧࡛࠶ࡿࠋᘧ㸦3㸧ࡢྑ㎶࡟ࡶࠊ sF ࡀྵ
ࡲࢀࡿࡓࡵࠊ sF ࡣ⧞ࡾ㏉ࡋィ⟬࡟ࡼࡗ࡚ồࡵࡽࢀࡿࠋ
㸦2㸧 ゎᯒ᮲௳
ᑐ㇟᩿㠃ࡣỈᖹ㊥㞳 113mࠊ῝ࡉ 15.1m࡜ࡋࡓࠋ⾲ᒙᅵࢆ 1.6m(⾲ᒙᅵ 0.1mࠊୗᒙᅵ 1.5m)࡜ࡋࠊࡑࡢୗ࡟
13.5m ࡢ㢼໬ᇶᒾᒙࢆタᐃࡋࡓࠋ⾲ᒙᅵ 0.1m ࡣ᳃ᯘᅵተ A ᒙ࡟┦ᙜࡍࡿࠋࡲࡓࠊᑐ㇟᩿㠃ࢆỈᖹ᪉ྥ࡟➼









s r m (cm)  Ks(cm/s) c (N/cm2) tan
Upper soil 0.54 0.3 -40 1.7 0.0035 0.98 0.3 
Lower soil 0.54 0.38 -40 1.7 0.0005 0.98 0.3 
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ࡼࡾ኱ࡁ࡞ᆅୗỈᖏࡀᙧᡂࡉࢀࡓ㸦ᅗ 6c㸧ࠋࡉࡽ࡟㝆㞵ࡀ⥅⥆ࡋࠊ㝆㞵ࣆ࣮ࢡ᫬㸦2011 ᖺ 9 ᭶ 4 ᪥ 3㸸
00㸧࡟ࡣᩳ㠃ୗ㒊ࡢᆅୗỈᖏࡀᣑ኱ࡋࠊᩳ㠃඲యࡀ࡯ࡰ㣬࿴≧ែ࡟⮳ࡗࡓ㸦ᅗ 6d㸧ࠋ
ᅗ 7࡟Ᏻ඲⋡ࡢィ⟬⤖ᯝࢆ♧ࡍࠋ㝆㞵๓㸦2011ᖺ 9᭶ 1᪥ 6㸸00㸧ࡢᏳ඲⋡ࡣ 1.7࡛࠶ࡗࡓࠋ㝆㞵ࡢ⥅⥆
࡟కࡗ࡚Ᏻ඲⋡ࡣᚎࠎ࡟పୗࡋࠊ9᭶ 4᪥༗๓ 2᫬࡟Ᏻ඲⋡ࡣ኱ࡁࡃపୗࡋࠊ1.05࡜࡞ࡗࡓࠋゎᯒ⤖ᯝࡢᏳ
඲⋡ࡣ 1.0 ࢆୗᅇࡗ࡚࠸࡞࠸ࡀࠊᏳ඲⋡ࡢ್ࡑࡢࡶࡢࡣタᐃࡋࡓᙉᗘࣃ࣓࣮ࣛࢱ࡟౫ᏑࡍࡿࡓࡵࠊᏳ඲⋡ࡀ
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